Localization of immunoreactive ubiquitin in the nervous system of the Manduca sexta moth.
Selective neuronal death is a normal component of metamorphosis in the moth, Manduca sexta. In particular, the three unfused abdominal ganglia of the ventral nerve cord serve as a useful experimental preparation in which to study the regulation of the molecular mechanisms that mediate programmed cell death. Ubiquitin, a highly conserved 76-amino acid protein found in all eukaryotic cells, has previously been shown to be present in increased amounts in some tissues undergoing programmed cell death (e.g., larval intersegmental muscles in Manduca sexta moths, dying cells in developing tunicates), but not in others (T-cells, Drosophila ommatidial cells, cultured sympathetic neurons deprived of nerve growth factor). It has been hypothesized that the need for ubiquitin-dependent proteolysis is increased in dying cells, and that the accumulation of ubiquitin might serve as an early marker for cells committed to die. Immunohistochemical localization of ubiquitin at the light microscopic level in the abdominal ganglia of Manduca sexta suggests that this protein plays a number of important roles in neuronal physiology and may be associated with the death of some neurons in this tissue. The most intense staining of neuronal cytoplasm, however, was found not in dying neurons, but instead in sets of persisting neurons that may serve a primarily neurosecretory or neuromodulatory function. The staining obtained in these cells with antibodies directed against ubiquitin was developmentally regulated.